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Abstract 
Due to complex and abstract of the relationship for traditional Chinese medicine, conventional analytical methods are 
difficult to draw potential rules, and social network analysis is the method to solve the problem with complex relationship 
and structure, which provides an opportunity to use social network analysis approach to analyze medical record 
prescriptions. In this paper, various traditional Chinese medicine concepts, which include disease, disorder, parties, drugs, 
therapies, syndromes of the prescriptions, are extracted from the medicine records and turned into the relation graph by 
using the knowledge of graph theory. At the same time three centrality analysis algorithms including degree centrality, 
betweenness centrality and closeness centrality are implemented and improved based on the characteristics of traditional 
Chinese medical records. The core prescription is extracted based on the analysis of the word level and semantic level 
(drugs Tropism of taste) by using the algorithms above.  
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1. Introduction 
In recent years, the data mining about TCM get more and more researchers’ attention, which is an emerging  
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field of medical data mining research. In view of the complexity, uniqueness and abstractness of the basic 
theory and thinking of TCM, the existing methods of data mining and machine learning could not directly used 
in traditional Chinese medicine data mining research. The key of the data mining of TCM is that selecting and  
researching data mining methods, that are suitable for the data of TCM, on the basis of  model characteristics’ 
fully understanding  and under the guidance of TCM theory [1]. As a relatively independent research method of 
the social structure, the social network analysis has developed into a research paradigm, which has a 
specialized concept system and measuring tools, and has its own theoretical basis and methodology principle. 
In social network analysis, the relationship between people is very complex. Through the specific methods, the 
social groups are turn into a network topology map, so that analysis of social groups will be in the form of the 
analysis of social network structure [2]. Similarly, in medical records analysis on TCM medical treatment we 
also use this idea. The complex relationships about the various concepts of traditional Chinese medicine are 
translated into the form of TCM network diagram [3], so that the analysis of the relationships about TCM is 
translated into TCM network structure mining. This article embarks from the extraction of the TCM 
prescription drugs, draws lessons from the idea of social network for the analysis of traditional Chinese 
medicine data, and treats the medicine in the medical prescription as nodes to construct the network diagram. 
Based on the network diagram, we carried analysis from the word level and semantic separately and used the 
central algorithm to get the main drugs used by a certain veteran doctor of TCM in the treatment of a disease. 
2. The Social Network Construction about Semantic Relations of Traditional Chinese Medical Records  
 2.1 The Semantic in the TCM field 
The semantic can be seen as the meaning of concept corresponding to the real world things’ and the 
relationships among these meanings, and it is the interpretation and logical indication of the data in a field [4]. 
For the computer science, semantics generally refers to the user’s interpretation for computer representations 
(or symbols) that are used to describe the real world, and is the way to contact computer representation with the 
real world. So semantic refers to the meaning of pattern elements (such as classes, attributes, constraints, etc.), 
while the grammar refers to the structure of the model elements. 
In this paper, we analyze the TCM cases to find core prescription not only based on the semantics of 
drug name in the field of TCM,  but the inherent mechanism of the Chinese medicine, that is, to find core 
function or effect of each prescription from the tropism of taste of drugs.  
2.2 The Network Construction of The TCM Semantic 
We use Netdraw, a tool, to complete the semantic network analysis of traditional Chinese medicine. The 
main role of Netdraw  is  to map out a detailed network diagrams which can reflect the relation between each 
node in the network in accordance with the researchers describe the attribute node in the network in advance[5]. 
If you want to use the social network analysis techniques and with the aid of Netdraw to analyze the collected 
data,  the first step is to make clear each node, which is the actors in the social network, in the network. Only 
know the properties of the node in the network exactly, such as size, coordinate, color, shape, the relationship 
between the various nodes, and the position of each node in the network, and organize this information into the 
format that meet the import format request of Netdraw, can we get the network diagram which we want and 
reflect the relationship between nodes correctly [6]. 
In this paper the data is translated into the format of .vna file for data importing. The .vna file is a kind of 
text file that describes detail properties of notes. The description of node information is divided into three parts: 
node data (the name of node), node properties (the detailed properties of node) and tie data (the associated 
node). But it does not mean that every .vna file must contain these three parts, and it depends on the actual need. 
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Here is the detailed introduction of the three parts: node data represents the specific name of each node in the 
network; Node properties represent the properties of each node, such as the node size, shape, coordinates, color, 
etc; Tie data refers to the relationship between each node. In the medicine record analysis process, the data 
which need to show is needed to be translated into a file, whose format should meet the requirements of the 
Netdraw. Due to space limitations of this article, only a part of the data is selected. The format of the Netdraw 
data is shown in the figure 1. 
3 The Core drugs Analysis based on Social Network Analysis 
“Monarch, minister, assistant and guide", namely from multi use angle, refers to the status of various 
drugs in the prescription and the change regulation of effects after compatibility of each drug[7]. The core drugs 
is refers to the monarch drug or the set of monarch drug and minister drug [8]. In this paper, we mainly use the 
centrality analysis method which is a social network analysis technique to extract the core drugs. 
The core drug only makes sense in a specific pattern of syndrome. Whether medical records of one herbalist 
or medical records of a number of herbalists,  the core drug extraction of a specific pattern of syndrome can be 
done from the two aspects—words and tropism of taste. 

Fig1 The .vna file for the TCM Semantic network 
3.1 From the word level perspective 
 According to the input conditions, all drugs corresponded to the selection conditions are selected. If two 
different drugs appear in the same medical record, they may have relationship with each other. The nodes in the 
graph represent drugs, and every edge links two drugs appearing in the same medical record. If the same drug 
appears in many prescriptions, it will appear in a node list of the .vna file only once, and only one node will be 
showed in the picture, which does not cause ambiguity. So the figure about the drugs is formed based on the 
word level. The specific process is shown in figure 2. 
 For example, in the medicine records of a famous herbalist that treats gastric abscess, the relation 
diagram for medicals in drugs of prescription whose pattern of syndrome is "Liver-stomach disharmony” are 
shown in figure 3. 
331 Yuekun Ma et al. /  Procedia Computer Science  31 ( 2014 )  328 – 335 

Fig.2. The analysis process of the core drugs on word level 
 
Fig. 3. The Chinese medicine network diagram 
3.2 From the Tropism of Taste perspective 
Put the drugs into the corresponding tropism of taste. The specific ideas are the following: select all the 
eligible drugs base on given conditions. The drug is mapped to the corresponding tropism of taste, and the 
tropism of taste is analyzed respectively. If two different drugs appear in the same record, they must have 
relationship with each other. The nodes in the graph mean the tropism of taste effect, and each edge links two 
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tropism of taste appear in the same medical record. So the figure based on the semantic level of the drugs is 
formed. 
The specific steps: firstly, according to the conditions to get medicine record id, which is the basis to get the 
drug information of every medicine record. Secondly, to query the corresponding tropism of taste in the data 
table. With calling the centricity algorithm, to get the drug nature, drug flavor, drug channel tropism and drug 
efficacy, and the core drugs are formed from the semantic level. The process is shown in figure 4.     
The connection order of the nodes in the graph is lined up with the order of the medicine in the prescription. 
For example, the prescription of a medical record:" Mangnolia Officinalis 12g, Immature Bitter Orange 12g, 
Almond 10g, Peach Seed 10g, Coix Seed 30g, Agastache Rugosus 10g, Eupatorium 10g, White Atractylodes 
Rhizome 10g, Wolfiporia Extensa 12g, Fructus Toosendan 15g, Raw Rhubarb 10g, Astragalus Membranaceus 
20g, Roasted Malt 30g, Bupleurum 12g, Radix Scutellariae 10g". Each drug in the prescription is a node, and 
the nodes are connected with each other. 

Fig. 4.  The program analysis of the core drugs from tropism of taste level 
Generally speaking, 1 indicates a relationship and 0 indicates no relationship in adjacency matrix of other 
applications, but the value of element in this adjacency matrix is 0 and i (i is an integer greater than 0). The 
value i indicates not only a relationship, but also the strength of the relationship.  The larger the value of  i, the 
stronger relation between two corresponding  points. In the process of graph construction, we’ll get the 
adjacency matrix of the graph, which is stored in the Two-Dimensional array. The length of the Two-
Dimensional array is equal to the number of nodes in the graph, and it is stored in the dictionary order of the 
node name in the array. 
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4. The Implementation of Core Drugs Algorithms 
4.1 Degree Centrality  
In social network, if an actor has direct link with many others, it is in the central position. Degree centrality 
reflects the actor is the center of the other actors in the network. The actors in the centre usually have 
contraction with the other actors, but the edge actors are on the contrary. The measurement of a node degree 
centrality can be according to the number of the relative nodes. Degree centrality is improved by the degree of 
the graph algorithm. 
In the medical records of a famous herbalist treats gastric abscess, the core drugs of prescription whose 
pattern of syndrome is "Liver-stomach disharmony” are shown in table 1 and table 2. 
Table 1.  The core drugs of word level 
index Column A (t) 
1 Licorice 
2 Amomum 
3 Poria 
4 Citrus 
5 Cyperus 
6 Atractylodes 
7 Pinellia 
8 Radices paeoniae alba 
9 Lindera 
Table 2.  The core drugs of semantic level 
affection feeling taste organ 
Fortify the spleen and stomach Plain Bitter Stomach 
The hepatobiliary Warm Astringent Liver 
Xiaoji Cold Salty Large intestine 
Wenzhong Chilly Pungent Spleen 
4.2 Betweenness Centrality  
In this paper, the traditional Chinese medicine network diagram is undirected. Ȧ is defined as the weight 
function of edge, which means the strength of a relationship. 
To get  betweenness centrality of each node, following two steps are needed  to complete: 
Calculate the number of the shortest path between any nodes in the graph. 
Calculate the dependence between any two nodes. 
In the medical records of a famous herbalist treats gastric abscess, the core drugs of prescription whose 
pattern of syndrome is “Liver-stomach disharmony " are shown in table 3 and table 4. 
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Table 3  The core drugs of word level 
index Column A (t) 
1 Licorice 
2 Citrus 
3 Wormwood 
4 Amomum 
5 Mognoliae  offcinalis 
6 Atractylodes 
7 Cyperus  
8 Radices paeoniae alba 
9 Lindera 
Table 4  The core drugs of semantic level 
affection feeling taste organ 
The hepatobiliary  Plain Bitter Stomach 
Fortify the spleen and stomach Warm Pungent  Liver 
Lowering the adverse flow of qi Chilly  Tasteless Lung 
appetite Tepefaction Sweet Large intestine 
4.3 Closeness centrality 
Close centricity means the center degree which measured by the close or the distance between nodes in 
network. In this record, the distance is the length of the shortest path between two nodes, so the shorter total 
distance means the stronger closeness centrality, which says the node is the center of the figure. On the contrary, 
the node is less important. But due to the high requirements of closeness centrality, graphics must be fully 
connected graph, so that the center degree is calculated on the closeness centrality formula.  
In the medical records of a famous herbalist treats gastric abscess, the core drugs of prescription whose 
pattern of syndrome is "Liver-stomach disharmony” are shown in table 5 and table 6. 
Table 5.  The core drugs of word level 
index Column A (t) 
1 Licorice 
2 Citrus 
3 Pinellia 
4 Amomum 
5 Poria 
6 Atractylodes 
7 Cyperus  
8 Radices paeoniae alba 
9 Lindera 
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Table 6. The core drugs of semantic level 
affection feeling taste organ 
Gastric harmonization Plain Bitter Stomach 
The hepatobiliary Warm Pungent  Liver 
Tonifying  Qi Cold Salty Large intestine 
The turbid Chilly Tasteless Kidney 
5. Conclusion 
In this paper, the social network analysis is applied to extraction of the core drugs of traditional Chinese 
medical records. Through comparing basic features of treatment of traditional Chinese medicine theory with 
social network analysis and application, we get a conclusion that the social network analysis technology can be 
applied to the core drugs extraction of traditional Chinese medicine. In our future study the social network 
analysis method will be applied to more fields of TCM application research. 
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